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(54) LIGHT SOURCE LAMP UNIT, LIGHT SOURCE DEVICE, AND PROJECTION DISPLAY DEVICE 



(57) A light-source lamp unit 100 includes a light- 
source lamp unit 1 detachably mounted, and CPU 101 
constituting drive and control means for the light-source 
lamp unit. CPU 101 senses the lamp information borne 
by lamp-information storing block 5 in the light-source 
lamp unit 1 , about a lamp power rating, lamp life and 
whether a lamp is new or not, and starts counting oper- 
ation time when the lamp is lit. CPU 101 compares the 
lamp life sensed and the operation time count, and 
forces the lamp to extinguish when the life of the light- 
source lamp expires. Prior to this action, CPU 101 gives 
a warning display at a time that is earlier than the life 
expiration.ptthe .lamp by a fixed duration of time, to warn 
that a lamp replacement is heeded. Since the lamp:^.; 
information storing block 5 in the licjht-source lamp unit 
1 stores the* information about-the lamp type and char-, 
acteristics of the lamp, the light {source device 100 can 
properly drive the 1 lamp to light it and determine' the 
lamp life even when a light-source lamp unif of a differ-'; 
ent type is used. -* > - - 
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Description 

Technical Field '* " ' * 

The present invention relatesto a iight-source lamp 
unit that appropriately works as a light source for an 
optical apparatus such as a projection -type display 
apparatus which is capable of employing different types 
of light source. The present invention also relates to a 
light-source device having such a light-source lamp unit 
and a projection-type display apparatus having such a 
light-source device. 

Background Art 

Projection-type display apparatuses capable of pro- 
jecting an enlarged image from a" personar computer 
have been actively 'studied and developed. Such a pro- 
jection-type display apparatus modulates an output light 
from a light-source ; lamp using a light valve such as a - 
liquid-crystal display panel based on an image signal;' 1 
and enlarges and projects the modulated light image on 
a projection screen through a projection lens. ■ " ' 

Used as a light-source lamp for the projection-type 
display apparatus- are *^a metal halide lamp, a xenon 
lamp, and a high-pressure mercury lamp. These light- 
source lamps emit a relatively stable light for a few thou- 
sand hours, but rf they are used longer/ the life of the 
lamp will expire, the quantity of light drops, and light 
intensity varies depending on wavelength, * possibly 
degrading color balance/When the life of the lamp actu- 
ally expires, a projected image is darkened -and the 
color balance' drops degrading image quality. To pre- 
clude such problems, it is necessary toreplace the lamp 
before its life expires.' ' - * 

To avoid continuously- using "a lamp into its life- ' 
expired state, a mechanism for automatically warning' 
that the lamp f is approaching its expiration of ! life or a 
mechanism for forcibly^ blocktng/'the^use of -the lamp- 
expired have been proposed. For example, "Japanese 
Unexamined Patent Publication Nos. *4-5622\ 4-163584, 
4-250437, and 4-323531 "disclose such mechanisms. 1 ■ 

In these mechanisms; the operation tirne : courrt'of 
the lamp should be measured,' and when the' lamp is 
replaced with a new one, "the replacement has to be 
automatically detected "to clear the time count "value*: 
Some mechanisms have "been "proposed for* sensing 
automatically that an expendable item such as- a lamp is 
replaced with a new one; wherein a fuse, attached to the 
expendable "tern-such as a I amp/ is' employed such' that 
it melts at the 1 replacement' of the item and the opening 
of the fuse by 7 the melt is electrically detected to deter- 
mine whether" the expendable item is 'a new one." For 
example,- mechanisms using such a fuse are proposed 
in Japanese Unexamined Patent' Publication- Nos. 4- 
144754 and 6-89287. l : -* 5 * ' : - -:■-"" 

The technique proposed in the above- disclosures 
assumes that the^same type of 'lamp is usually used"as 
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the light source. In a diversity of optical apparatus, there 
will be times when lamps of different types and different 
output powers- need to be selectively used depending 
on operational environments. - * • 

In the projection-type display apparatus, for exam- 
ple, the brightness of a projected image is subject to its 
upper limit when the same light^source : lamp ts used. 
Depending on operational environment, the projected 
image lacks brightness. For example, when a metal hal- 
ide lamp is used as a light-source lamp, the display 
apparatus is designed to selectively employ lamps of 
1 80* W and 100 W, and when a brighter projected image 
is needed, a 180 W lamp may-be used. 

. -When lamps of different characteristics, for exam- 
ple. 'of different output power, each lamp needs to be 
driven at driving condition appropriate to the character::, 
istics of the lamp, and to this end, lamp drive and control 
circuits need to be replaced to match each lamp type. : 
Such an method is not only inconvenient but also costly 
to run. 

The 180 W metal halide lamp has a service life of 
1000 hours or so while a low-power 1 00 W metal halide 
lamp has a longer service life of 6000 hours.:ln the pro- 
jection-type display apparatus permitting lamps of differ- 
ent characteristics, if fhe techniques described in the * 
above disclosures apply as they are, the service life of I 
each famp cannot be con ectly determined and a display^ 
advising a lamp replacement- cannot be presented in a 
timely manner,^ because- the lamps are different from 
each other type in servicie life. For example, when a 180 
W rhetal halide lamp is replaced withal 00 W metal hal- 
ide lamp aftera fixed period of time of use, the operation 
tirhe'count for the current lamp is added to the operation 
-time-count for the first lamp,?and then,, the 100 W.metal.- 
halide lamp iserroheousiy'deiermined as a life-expired ; 
one though it ' is riot. Furthermore," when the 180;W 
metaPhalide lamp'is replaced wrthithe 100 W metal hal- 
ide lamp, the -100 W metal halide lamp is sensed as a 
new one, and>the operation time count of the 180 W 
rnetal 1 halide lamp until then is" cleared, and even if the 
same 180 lamp is used again, the operation time count 
is hot considered ih cbuntingr>and the opening of the 
lamp may suddenly take place before the determination 
of I if e ; expirations ^ — ■> " • • : 

• The lamps vary in color balance depending on their * 
type. 'and a projected ' i mag e of the: projection -type dis- 
play apparatus is "maintained at its proper condition by. 
the use of a lamp having a color, balance thai-matches 
the type of the- projected image 1 and the operational 
environment. To this- end,- an arrangement is preferably 
provided to permit* lamps of different types to be selec- 
tively used. Even in -such an arrangement, however, the * 
lamps of different types vary in life and lamp output 
power, and it is necessary to drive: each lamp according 
to a driving condition appropriate to the lamp and to 
determine the life-of the lamp depending on its type. The 
techniques proposed in the "above disclosures ifailr.to 
perform these functions.' 1 r -•* - 
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A lamp drawing near to the end of life suffers a drop 
in luminance, and the luminance of theJight source sud- 
denly rises when the lamp-is replaced with a new one. 
As a result, the projection-type display apparatus; 
presents a sudden rise in brightness -in the projected 
image, and a user has to manually adjust luminance 
each time the lamp is replaced*. Manually adjusting the 
luminance of the light source at .each lamp replacernent 
is troublesome and inconvenient. 

It is an object of the present invention to propose a 
light-source lamp unit free from the above conventional 
problems. - * * 

It is an object of the present invention to propose a 
light-source device, having the light-source lamp unit, 
free from the above conventional problems. 

It is an object of the present invention to propose a 
projection-type display apparatus, having the light- 
source device, free from the above conventional prob- 
lems. . " ; 

Disclosure of the Invention .- - r - 

To achieve the- above objectives, the -light-source 
lamp unit of- the present? irr^ention^comprises. in itsi: 
organization,: lamp-information storing means for .stor- 
ing lamp information about- the type^of arlight^source 
lamp. With thi? arrangement, .the lamp.typejs sensed by.: 
the light-source device-of-an optical apparatus ia which? 
the light-source lamp unit is mounted,^ and ; the light-, 
source lamp unit is driven- to, light in optimal;. control in 
accordance with the lamp type. = Light-source lame; units 
of different types arathus compatibly mounted on the, 
same light-source device. -.' ^ir.:\ : . ' 

The lightTSOurce lamp unit of the present invention 
comprises, in its organization. tl amp-information storing 
means for storing lamp : information^ indicating the 
remaining life of the light-source lamp;. The Jight-sotirce 
lamp unit stores the. information about.the' remaining life 
of the lamp, whitethe light-source device. of the opticaj 
apparatus in whicb the flight-source lamp, unit is 
mounted senses the remaining life borne.. and the; expi- 
ration time of the life of the lighttsource- tamp is accu- 
rately determined, -ir-.-. . r. 

The light-source lamp unit of the present invention 
comprises, in its organization, lamp-information storing 
means for storing lamp information indicating the life of 
the light-source lamp at the moment of the fresh start in 
use and lamp information indicating the operation time 
count ol the light-source lamp. With, this arrangement, 
the light-source device of the optical apparatus in which 
the light-source lamp unit - is . mounted senses the 
remaining life borne, and the expiration time of the life of 
the light-source lamp, is accurately determined,- . - 

The light-source lamp unit of the present invention 
comprises, in :its organization, lamp-information storing 
means for storing lamp information indicating the ppweE 
rating of the light-source lamp. With: this arrangement, 
when the power rating borne is sensed by the light- 



70 



75 



25 



-35 



45 



50 



55 



source device with a light-source lamp unit of a different 
power rating mounted on the light-source device of the 

- optical apparatus, the light-source lamp unit is con- 
stantly driven to light at an appropriate power. Further- 
more, the lamp-information storing means preferably, 
stores information at to whether the light-source lamp is 
a new one or not. *. ■ - • - 

The light-source lamp unit comprises the light- 
source lamp, a reflective mirror for reflecting a divergent 
light beam from the light-source lamp to output a paral- 
lel light beam, a lamp housing for supporting the ref lec- 

- tive .mirror, and an electrode lead that is led out of the ■ 
end of an emission tube of the light-source lamp that is 

-projected forward out of a reflective surface of the; 
reflective mirror and that is connected to an external 
connection terminal board which is positioned to the 
rear side of the reflective surface of the reflective mirror. ? 
The electrode lead is preferably routed via the portion of- - 
the reflective mirror other than : .the effective reflective : 
area of the ref lective mirror. The terminal board ispref--, ? 
erably supported .^t apposition other than the reflective % 
: , surface of the r effective* mirror. ;; . c rl -> 

The present invention . relates to tfie light-source 4 
device on which, a -light TSOurce : lamp unit 4s mounted. ^ 
a.nd. the light-source device comprises the light-source t^> 
lamp .unit having theJamp-intormation storing rneans-for v; 
. . r storing the information about trje type of th§ light-source ■ 
r Manrp,- sensing -means, for sensing the lamp ^information 
borne- by the lamp-information storing means^ memory 
means for storing the information about lamp power rat- 
t ing- according tq-the-type,qf the light-source lamp, ; and 
;,-<lrive-and control means for . driving and-controlljng -the - 
i. >ltght-source lamp based;, on.-, the lamp. ; .-information-.. 

sensed by the^ sensing ra.e^%-wh.epejn = the : drive, and ,. 
? control means retrieves the information about the lamp . 

- -power, rating corresponding, to the type of the light- 
i source lamp sensed and driye^the. light-source lamp at 

-rrtbejamp power.. The light-.source device of the present - 
.-. .invention thuscqnstructed uses compatibly light-source 
lamps of drfferent power ratings. - ,= ? Ti;: - — . . 

r:r ^he light-source. device^ of the present, invention - 
comprises the lighVsqurce lamp unit having the -larnp- 
jnfprmation storing. means for storing the lampjnforma- . 
tion 'indicating the remaining, life ^of- the, light-source . 
lamp, sensing means for sensing- the remaining life of 
the- light-source lamp borne by .the larnp-in^mation .,' 
storing means, drive and control means for driving and . 
controlling the light-source Jamp based qn K the-lamp 
information sensed: by the sensing .means, counting',, 
means for counting the operation -time .of the light-. , 
source lamp, and remaining life updating^ means for 
updating the information, about the remaining life borne 
by : the lamp-information, storing means based on the . 
operation time, count given by the counting means. . 
wherein the drive and control means drives the light- : 
source lamp to light the light-source lamp only when the : 
updated remaining; life r updated by the remaining Hfe. . 
updating means is. not,- zero. The lighttsource .device . 
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thus constructed- accurately determines the expiration 
time of the lamp life of each lightsource lamp unit even 
if a plurality of light-source lamp units otthe-same type 
are interchangeably used. The light-source device uses . 
compatibly a plurality off ight- source lamp units. 

The light-source device of the present invention 
comprises the "light-source lamp unit having the. lamp- 
information storing means for storing the lamp informa- 
tion indicating the life of the light-source lamp at the 
moment of the fresh startin use ; and the "lamp informa- 
tion indicating the operation time count of the light- 
source lamp, sensing means for sensing the life and' the 
operation time count of the. light-source- lamp borne: by. 
the lamp-information storing means, counting means for 
counting the operation tee of the light-source lamp, 
comparing means for comparing the sum of the opera- " 
tion time count sensed by the sensing means and the 
operation time count given by the counting means with 
the life of the light-source lamp, drive and control means 
for driving the light-source lamp to light the light-source 
lamp only when the sum is shorter than the life, and 
updating means for updating the operation time count 
borne by the lamp- information: storing nzeans to the 
resulting sum. The light-source device thus constructed 
accurately determines the. expiration time of the lamp; 
Irfe of each light-source. lamp: unit even . it plurality of 
light-source lamp units are used interchangeab!y\used.. 

The light-source device of the present invention 
comprises the light-source lamp unit- having .thie- lamp- 
information storing means for storing the .information 
indicating the power rating- of the lightTSCurce'lamp, ' 
sensing means for sensing the. lamp .information, and - 
drive and control means-: for driving and controlling the 
light-source lamp' based 1 on the lamp information i 
sensed by the sensing means, wherein the drive and 
control means drives the light-source .lamp at the lamp 
power sensed. The lighfcsource device thus constructed. . 
performs lighting control at the^power, appropriate to;the " 
mounted light-source lamp unit. : -»:.. 

The lamp-information storing means preferably 
stores information indicating- whether the :light-source .. 
lamp is a new one' or riot. The light-source device of the:* 
present invention comprises lamp life memory, meansv : 
for storing the information about the lamp life according 
to the type of the* light-source" lamp, counting means:for 
counting the operation time of the light-source Mamp; 
time count memory means-for storing the operation time : 
count counted by the counting means according to the. 
type of the light-source lamp, and comparing means for . 
comparing the lamp lffe"of-the : light-source lamp with the: 
operation time count of : the light-source lamp; wherein . . 
the- counting means resets the operation rtime count of. 
the light-source lamp stored in the time count memory 
means when the light-source tamp 1s^ sensed as a new 
one, and then starts counting;and thedrrve and control-, 
means drives- the night-sou rce~ lamp - io light the flight-. * 
source lamp 'at'the power of the " light-source; lamp?^ 
sensed only when the comparison result given by the \ 
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comparing means reveals that the operation time count 
of the light-source lamp is shorter than the lamp life of 
the light-source lamp. With this arrangement, the light- 
ing control is optimally performed in accordance with 
the power rating and the life of.the mounted light-source 

1 lamp unit. - . , : * - - 

In this case, the drive and control means preferably, 
comprises luminance adjusting means for adjusting, the 
luminance , of - the light-source damp when the light- 
source lamp is sensed as a -new one. With , the lumi- 
nance adjusting means, there, is no need for a manual 
luminance adjustment at each lamp replacement. > 

v.. -To warn a user before the actual life. expiration of 
the tamp that the lamp life expiration draws near, the 

t light-source device of the present invention further com- 
prises second, comparing means for comparing a set 
time that is shorter than the lamp life of thejight-spurce 
lamp by a fixed duration, with the operation time count, 
and warning means for warning that the light-source: 
lamp draws near the end of the life when the compari- 
son result given by .the second comparing means 
reveals that the operation time count exceeds the set 
time. 't - 

To help the user to easily replace the light-source 
lamp unit with the. one of a. different type, the light- 
source device of the present invention preferably com- 
prises a lamp unit mount for detachably mounting, the. 
light-source lamp unit, wherein the light-source lamp 
unit comprises a lamp housing that is assembled to the 
lamp unit mount. 

1* r The lamp-information storing- means preferably 
stores informatidn by: the layout; of a plurality of light 
reflective surfaces^ and nonselective surfaces. In ;this 
case, the sensing means. comprises photocouplers for 
optically sensing the. light reflective surfaces and the 
non-reflective surfaces. . - ^ 
■ - The light-source device comprises.the light-source 
lamp.-a reflective- mirror :for reflecting; a divergent light 
:beam;from the.. light-source lamp to output- a. parallel 
light beam, a lamp housing. for supporting the reflective 
mirror, and an electrode lead that is Jed out of the end of 
an* emission tube: of; the iight-source lamp that is pro- 
. jected forward out of a reflective surface of the reflective 
.mirror: and that is connected to an external connection 
terminal board which is positioned to the rear side of the 
-reflective surface of the reflective mirror. The electrode 
lead is preferably routed via.theiportion of the reflective 
mirror other than the: effective, reflective area**of the 
■I reflective mirror.. The terminahboard of.the light-source- 
lampL.unit is preferably .supported at a . position other 
. than the reflective surface.of the reflective mirror. 

The light-source device of the present invention is 
-preferably used as a light source for a projection-type* 
. display apparatus*. More specifically, the projection-type 
. display apparatus of the present invention comprises 
the', light-source .device, according to one of the light- 
source devices described above,~moduiation means for 
modulating an output light beam emitted by the light- 
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source device according to an image signal, and projec- 1 
tion means for projecting the modulated light beam-to a 
projection surface. 

In this case, the projection -type display aipparatus 
of the present invention comprises warning means for 
warning that the remaining life of the light-source lamp 
is shorter than a preset time, wherein *the warning 
means is screen brightness adjusting means.for reduc-" 
ing the brightness ofa projected image projected by the' 
projection means by a predetermined level. "~3 

In addition to the above-described " arrangement; - 
the projection-type display apparatus, to which' the; 
present invention is apptied,-f urther comprises f irst and 
second lens plates, each having a structure of a plurality s 
lenses, and a light valve -fbr modulating an output light 
beam from the second fens plate, wherein the output 
light from the light-source device is directed to each lens - 
structure of the second lens plate as a secondary light- 
source image by the first lens plate. In this case, the 
light-source device preferably comprises the light- 
source lamp, a-'r effective mirror for reflecting a divergent 
light beam from the light-source lamp to output a. paral- 
lel light beam, a lamp housing for supporting the reflec- 
tive mirror, and an'electrode lead that is led out of the 
end of an emission tube of the light-source lamp that is 
projected forward out of l a reflective surface of the' ; 
reflective mirror and that is connected to an external 
connection terminal board which is positioned to the 
rear side of the reflective surface of the reflective mirror 
The electrode lead is routed via the portion of the ref lec-. . 
tive mirror other than the effective^ref lective area of ther~ 
reflective mirror, and wherein the portion of the elec- 
trode lead positioned on the side of the-Teflecti*e.sur-* 
face of the reflective mirror is**arranged 'along ~a groove 
of the structure of the plurality of 4enses of the first lens : 
plate. Furthermore the terminal board of the* light-., 
source lamp unit is preferably. supported at a position ~i 
-other than the reflective surfaced the^ref lective* mirror.; r- 

The light-source, lamp unit of the present invention - 
comprises a light-source lampi: antf lamp-information - 
storing means for storing information indicating whether s 
the light-source lamp is a new one ormot. Theclamp-* ^ 
information storing means comprises a fuse; which indi-. 
cates, by the melted-open state or closed state, whether 
the light-source lamp is a new one or not: »c : • 

The light^source device provided:- with :the- light-: 
source lamp unit thus constructed comprises sensing 
means for sensing the information borne by the lamp- 
information storing means, and setting means " that 
melts the fuse when the sensing meansrsenses that the - 
light-source lamp is a new one^to set the. informations 
borne by the lamp-information storing means- to be rr 
indicative of not a new lamp. - 

The light-source device -further comprises counting . 
means for counting the operation time: of the light- 
source lamp, memory means for storing'the^operatiorn 
time count of the light-source lamp counted byt the . 
counting means, and comparing means for. comparing - 



the operation time count with a preset:time, wherein the 
light-source lamp is lit only when the. operation time 
count is shorter than the. preset time; since the lights 
source device- is permitted to use the light-source lamp', 
until a moment prior to the expiration of the tamp life, the 
continuous use of the lighhsource lamp intpjife-expired 
.state is prevented. Alternatively, the light-source lamp 

- may be designed to be extinguished when the operation 
time count exceeds the preset time,- to prevent the con- 
tinupus use of the light-source lampjnto the life-expired^ 
state.. ■«. - 

The light-soucce^device. preferably comprises reset 
means for resetting the operation time count to arvinitial 
default value when the sensing means senses that the 
-75 light ^source lamp is a new one. Furthermore, luminance 
adjusting means conveniently frees the user from a 
-manual luminance adjustment at each lamp replace- 
ment. 

20 Brief Description of the Drawings / ? 

FIG. 1 (A) is a rear perspective view of a light-source 
lamp unit in which the present invention is implemented, 
viewed from a diagenaHy upward, position ^above the : 
25 unit, and FIG. 1(B>:is a front perspective-; view- of the 5 
tight-source lamp unit.. viewed from adiagonally upward'- • 
position above the unit : - . r.-* .>•-- , 

:^ - FIG. 2(A) is a longrtutfiaarsectionabviewof the light- v 
source lamp unitxriFlG. tyandFtG. 2(B)*is a cross-sec- 
tional view of the lighfcsourcerlamp unit.: . r - * j 
FIG. 3(A) is atiiagrarrEshqwingthe construction of - 
a lamp-information storing block in toeJighteourjce lamp - 
unit of FIG. 1- and'FIG. 3(B) is a: table illustrating the ~ 
content of information borne, in the lamp-information 
J?5 'storing block. t : .: - • ; - * - ^: ir. : 

-FIG. 4(A) isra block diagram of.acontrol system fore <■ 
« r a light-source devtcer in which the Ught^source lamp of * 
■r- 5FIG.--1 is mounted, and FIG..;4(B) is .a schematic dia- -. 

gram -.of a fuse melting circuit constituting the control-. 
40/ -:system. - ' - v-= : **-•:■■: r 

; :rc .;:F1G. 5 is' a table showing the relationship of the 
K'i-:* typeset lamps, the states of the, lamp-information stor- . 
: .*. * ing block, and the rmemoryfcontent : of a memory in the 
b- light-source device. :?*:- ' = v ' -r ^ 
45 : FIG. 6 is a-f low -diagram showing the operation of 
.s. - the light-source device. v* - " ' r .i.*j 

uFIG. 7 is a flow diagram showing the^ process .for-?. 
determining anew.'lamp io:the flow diagram pf FIG. 6.- - 
FIG. 8 is a fiowi diagram showing^ the- process for 
so - .determining lamp time.in the flow diagram cf?FJG., 6. 
■ - -.M \FIG. 9 is a flow diagram showing the operation of sl> 

- light-source lamp light time counting timer in the -flow 
* ^diagram of FIG:: 6. 1 - - :r . 

. . .FIG. 10(A) is a block diagram showing a mod'rfica- 
55; tion- of the controisystem for the fight-source device of - 
FIG. 4, and FIG/tOfB) isan explanatory diagram show-, 
ing. the construction- of the Jamp-information storing . 
block and its sensor unit • w .**•• . ~ . . - 
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FIG. 1 1 is an external view of a projection-type dis- 
play apparatus in which the present- invention "^imple- 
mented. - 

FIG. 12(A) is a plan view showing the intfernal struc- 
ture of the projection-type display apparatus." and FIG. 
12(B) is a sectionai view of the projection-type display 
apparatus. ' 

FIG. 13 is a plan view showing 'an optical unit and a 
projection-lens unit dismounted. 

FIG. 14(A) is a diagram showing the optical system 
incorporated in the optical unit, and FIG. 14(B) is an 
explanatory diagram showing the integrator in a uniform 
illumination optical system of the optical unit. 

FIG. 15 is a cross-sectional view of the light-source 
lamp unit taken along a line B-B in FIG. 12. 

Best fvlode for Carrying out the Invention 

Referring now to the drawings, a light-source lamp 
unit, a light-source device, and a projection-type display ' 
apparatus of the present invention are discussed. : 

(Light-source lamp unit) 

FIGS. i(A) and 1(B) are respectively rear and front" 
perspective views of the lighi-source' lamp unit of the 
present invention:' FIGS. 2(A) and 2(B) are Respectively 
longitudinal and ' cross-sectional views of -the light- 
source lamp unit. * : " 

Referring to these drawings, the light-sourcVlarrip 
unit 1 comprises a light-source lamp 2, a reflective mir- " 
ror 3 to which the~ light-source I amp 2 is' mounted, a 
housing 4 for containing the light-source lamp 2 and 
reflective mirror 3, and a lamp-information storing block • 
. 5 attached to the housing 4. ' 

The light-source lamp 2 is a metal halide lamp, for 
example, and an emission tube 21 is manufactured of 
silica glass. An^emitter section 22 formed in the center 
of the emission tube 21 is of a nearly circular ellipsoid, 
and electrode seals 23, 24 are integrally formed with the 
emitter section 22 on both sides respectively, and elec- 
trode core bars 22a, 22b are collinearly arranged inside 
the emitter section 22. The' ends of the electrode core 
bars 22a, 22b face with each other with a fixed spacing 
kept therebetween/ The other ends of the electrode 
core bars 22a, 22b are sealed in the electrode seals 23,'' 
24, respectively Occasionally, a coil (not shown) formed 7 
of a compactly wound tungsten wire is arranged on the * 
end of each of the electrode core bars 22a. *22b.-TrVe J; 
supporting ends ofthe^lectrpde core bars 22a;*22b are" 
respectively connected* to a base 25 and a nickel ? ie~ad- 
26 via molybdenum films. * ' - r :r 

The reflective mirror 3 is provided with a reflective 
surface 31 having a parabolic shape? in cross section, 
and a lamp mounting hole 32 is formed in the deepest - 
inside portion of tn'e reflective surface 31 / The base 25 
of the light-source Tamp 2 is 'inserted into "the lamp- 
mounting hole 32, and bonded there by a rVeat-resistarit 
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"adhesive. The light-sourcelamp 2 is designed such that 
the axes of the electrode core bars 22a, 22b are nearly 
-aligned with the center line of the reflective surface 31. 
The seal 24 on one end of the emission tube 21 of the 
light-source lamp is thus projected frontward out of the 
reflective surface 31 along its center line. 

" The nickel lead 26 connected to the electrode core - 
bare 22b at the end 24a of the seal 24 is bent almost- at 
a right angle at the end "24a downward, and has a por- 
tion 26a extending downward to the lower peripheral 
portion 33 of the reflective mirror 3 and a portion 26b 
which is continuously "extended from the lower end of 
the portipn 26a, and is routed rearward under the lower 
perlr -;eral portion 33 of thb reflective mirror 3. The end 
of t< s >. ::ortion 26b is connected to the terminal board 6 
for e-.'-r'nal connection mounted on the rear end of the" 
hoi.--*. - :* 4. The base 25 is provided with a terminal : 
bo^. ' for external connection. The terminal boards- 5,- 
7 arc. . espectively connected to leaos 8, 9. The leads 8. 
9 are respectively connected to connectors C1, C2 for 
"external connection. - : 

"* ' ■ The housing "4 includes a bottom plate 41, a' front 
frame 42 and a side plate 43, and the bottom plate 41ms 
provided with flanges 41 a, 41b for detachably mounting 
the light-source lamp unit 1 as will r be described later: 
These flanges 41a. 41b allow the light-source lamp unit 
to be detachably mounted to -sC mounting portion of the 
optical apparatus using fixing 'bolts (not shown). The 
lamp-information storing block 5 is also mounted on the 
surface of thefiahge~4la oh the front of the housing 4. ■ 
FIG. 3(A) 'shows* the construction of the lamp-infor- 
mation storing block 5 of this embodiment. As sfnowv 
the lamp-information "storing block 5 : ebmprises a c*: 
' board 50, a pair of fuse terminals 51 arranged on the 
circuit board, four pairs of jumper wire terminals 52-55 
on the circuit board 50. A f use F1 is connected between 
the fuse terminals 51 , which are respectively connected 
to output terminals C8, C9. Jumper wires B1 -B4 (only 
Bl and B3 are shown in ; FIG. 3(A)) are connected 
between respective pairs 52-55 of jumper wire termi- 
nals. The terminals of the jumper wire terminal pairs 52 1 
55 at one side are connected to output terminals C4-C7, 
respectively, and the other terminals are connected to a 
common terminal C3 for ground. - 

The fuse F1 is a portion for storing the information * 
indicating whether the light-source' lamp unit 1 is a new 
one. The light-source 'lamp unit is shipped with "the fuse 
* terminals 51 connected With the fuse 'FT therebetween". 
-Hi the optical apparatus employing the light -source lamp 
unit T is provi*ded v with a sensing circuit "for se-. ..-\g 
whether there *is-"a continuous conductive path-bet-.* ven 
the pair of output terminals C8, C9*. the "presence or 
absence of the continuous conductive path between 
' these terminals indicates whether the light-source lamp 
uriitl is a new one or not. If the optical apparatus is pro- 
' vieled with an electric circuit capable of supplying an 
' excessive current between these terminals, and if the'" 
fuse F1 is melted by the" excessive current when the 
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light-source lamp unit 1 is freshly used. the. terminals 
thereafter remain in a non-conducting state, helping 
sense that the light-source lamp unit 1 is not a new unit 
The jumper wires B1-B4 are a portion for storing 
the type information about each light-source lamp unit 
1 . Depending on which jumper wires 52-55 are L con- 
nected, several pieces of information may be borne. 
FIG. 3(B) shows one example, in the table in FIG. 3(B). 
whether a jumper wire B1 is connected or not (ON or 
OFF. respectively) discriminates between two types of 
light-source lamps, namely a 150 W power lamp and a 
180 W power lamp. ON/OFF states r of the remaining 
jumper wires B2-B4:identrfy which lamp life, 1 000 hours. 
3000 hours or 6000 hours, the light-source lamp unit 1 
has. 

Depending on the type and characteristics of the ~ 
light-source lamp 2 mounted,, which jumper wires B1-B4- - 
to connect between the respective jumper wire terminal 
pairs 52-55 are decided, and a manufacturer sets the ::r c _ 
ON/OFF states of the terminal pairs prior to shipment oi :r .20 
the light-source lamp unit 1. If the optical apparatus hay- - 
ing the light-source lamp unit 1 senses the open, or . ;r j 
closed states of the jumper wire terminals 52-55 ? from 
the output terminals*C4-C7, the type and life of the light- 
source lamp unit 1 are thus sensed... 

In the light-source lamp unit l^as aiready described, 
the lead 26 led : put of the electrode cose bar 22b of the 
light-source lamp 2 is cputedaround the ref lective mirror 
3 and reaches. the, rear side of.the reflective mirror. 3, 
rather than being inserted, through the reflective- mirror 
3. The reflective "mirror 3 needs therefore no through- 
hole for passing the lead 26 therethrough. Unlike a con- - ,< 
ventional art, the reflective surface is freedom a defor- . 
mation around a trough-hole in the formation. process 
of the reflective -mirror 3 or in the routing process of the 
lead 26 rearward through the throughrhole drilled in the 
reflective surface. Although no through -hole for the lead 
26 is formed ip ; the central portion of the ref lective mirror 
3, a through-hole may be drilled in- the portion of a 
reflective surface 31 of the reflective mirror 3 outside its 
effective reflective surface, for example, in the periph- 
eral portion of the reflective surface 31. In this case, 
such a through-hoje will be perfectly-acceptable unless 
the effect of the through-hole drilled adversely affects 
the effective reflective surface of the reflective .mirror. 
The present invention therefore.does not exclude.the. 
arrangement in which the through-hole, for the -lead is, 
drilled in the portion of the -reflective mirror ^outside the. 
effective reflective area of the reflective mirror.; When 
the lead 26 is routed as described above, the length of 
the lead is long, and preferably, it is, clamped on its way. : 
so that the lead is not- loosely moved. For example, a, 
lead clamp section may be attached to^the lower periph- 
eral portion 33 of the reflective mirror 3. The lead may. 
be clamped at ^anywhere else, other than the lower 
peripheral portion 33. • r ^ ; ^ - 

The lead 26 routed to the rear side of the reflective 
mirror 3 is connected to the terminal board 6_for external 



connection mounted on the ht*;^ jA. When .the termi- 
nal board 6 is fixed on the rear surface of the ref lectivev 
mirror 3 as in the conventional art, the mounting portion 
for the terminal board 6 is exposed to high temperature 
from the lamp lit thermal stress takes place there due to . 
differing thermal expansion coefficients between the. 
glass forming the reflective mirror and the metal mate- 
rial of the terminal board, and a ,crack may. develop 
there, possibly leading to a break. Since the terminal 
board 6 is mounted on the housing 4 rather than on the 
reflective mirror 3, no such damage occurs. The termi- 
nal board 6 may be fixed to one side surface of the 
housing 4 rather than on the bottom surface of the hous- 
ing .4. It is important that the terminal board 6 be - 
mounted at a position other than on the reflective sur- 
face of the reflective mirror 82. 

(Light-source device) 
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. -Djscussed now is .the light-source device of the- 
present invention provided : wrth the light-source lamp T> 
..unit 1 thus constructed. FIG. 4 is a block diagram of the. 

- Jight-source device 2. As shown, the light-source device - 
J 00 comprises CPU 101, ROM 102 for storing a variety 

."..of control programs v BAM 103 serving as a work area*, 
wheny a program is being executed, a lamp regujatom. 
: . .104 for driving the light-source lamp unitj to. light it 

- under the control of CPU 101. a lamp unit mount 105 qp r 
: -which the light-source lamp unit 1 is detachable.* 

mounted, and a fuse melting circuit -106. Also provided.^ 
is. a memory .107 .that, is .nonvolatile or powered by a. 
^ backup battery, and holds information such as operation. 
" time count of the- light-source lamp unit as^will be 
described later. A switch S1 is turned to ON/OFF inter- 
lockingly with the lighting/extinction of a lamp 2 of the 
light-source lamp unit 1 . ^ , r 

The lamp unit mount 105 is provided with corre- 
sponding connection terminals (not shown) that are 
respectively connected to terminals C1-C9 of the light- 
source lamp unit 1 when the light-source lamp unit 1 is 
mounted thereon. Terminals C4-C7 of the light-source 
lamp unit 1 are connected to respective input ports P1- 
P4 of CPU 101 via respective signal lines S1-S4 con- 
nected to a power supply Vcc via respective pull-up 
resistors R1-R4, and C3 js grounded. Terminals C8 and 
. C9 are connected to. the fuse melting circuit 106. and 
lamp power supplying terminals C1 and C2 are con-. 

- nected to the Lamp regulator -1 04. The fuse melting cir- 
cuit -106 in turn is connected to input/output ports P8 

so . and P9 on CP.U 101, and the tamp regulator, 104 is con- 
' nected to input/output-ports P6-P8 op CPU-101. 

. FIG. 4(B) is a schematic diagram of the fuse melt- 
ing circuit 1 06. As shown, the terminal C8 of the fuse F1 
...iOf^the light-source lamp unit 1-is connected to" the. power 
55- "supply Vcc. and the other, terminal. C9 is connected to a 
^ transistor Q1 ..When .the power supply Vcc is .turned pn 
•with the f use. F1. electrically conducting, the .transistor 
Q1 is turned oa driving the voltage level at the input 
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port P8 low to "0". When the output port:P9 on CPU T01 
is driven high to T, a transistor Q2 is turned on, caus- 
ing a current to flow through the fuse F1 andthus melt- 
ing the fuse F1.-R11 -R1 6 denotes resistors. 

The lamp lighting -control operation of the light- 
source device 10u1s now : discussed. It is assumed that 
three types (A, B, and C) of fight-source' lamp units 1 are 
usable as showhln a table ih'-FIG. 5. A unit A"is a T50-W 
power lamp having a lamp life of 3000 hours, and Is a 
brand-new unit never used before. A unit B is a 150 W 
power lamp having a lamp life of 6000 hours, and has 
already been-used: A unit C is a 180 W power lamp hav- 
ing a lamp life of 1000* hours, and has -already been 
used. In this case,' the nonvolatile memory 107 stores 
these pieces of .information, and further stores the past 
operation time counts for the units B and C. '•* 

Referring to FIG. 6, the lighting control operation of 
the light-source "device fOO when 'the new unit- A is 
selected out* of the three units A-C is now discussed. 
When the power switch of the light-source lamp unit A is 
turned on, the switch Si is turned on, and the states at 
the input ports P1-P4 and P8 are read (steps ST1, 
ST2). '^iri 

A determination is made of whether the lightTSOurce. 
lamp unit A is a new one, based on the determination es* 
to whether the state- at "-the input port P8 is TO" (step. 
ST3). With reference -to a flow diagram shown FIG. 7, 
the unit A is a brand-new unit, the fuse F1 is at its con- 
nected state, arid whervthe switch Si: is turned on, the* 
voltage level at the'iriput port P8 is:driven high to "1" 
(step ST31). The operation time count given by a count- . 
ing timer function provided by CPU 101 for counting the 
lamp operation time is' reset -to- zero (step ST32). More: 
particularly, the operation time count held heretofore in 
the memory 107 is cleared. The output port' P9 is driven 
high to "1". turhingUhe transistor G2-on, causing an . 
excessive cuVrent to .-flow 1 -through ihe fuse F1 . and 
thereby melting the fuse F1 (step ST33, refer to. FIG. 
4(B)). When trie fuse FT is melted, the level at the input r 
port P8 is driven .low to "0". When the input port P8 is at 
"0", the light-source lamp unit is determined to be a . 
used one, and when theinput port P8 is at "1". the light- 
source lamp unit is determined to be a new one. _ /. ■ 

Returning'to the flow 'diagram in FIG. 6; after the 
determination of whether the unit is new or old, the lamp 
power is determined based on the state at. theiinput port 
P1, namely based on the 'determination as to whether . 
the jumper wire^BVis 'connected on the lamprinforma- 
tion storing block 5 "in the light-source lamp .unit Ay and - 
CPU 101 controls a power control -circuits 04a. jn- the . 
lamp regulator 104 via its' 1 output port. F6 : so that the 
light-source lamp unit A is lit at the sensed lamp power 
(steps ST4, ST5. arid ST6):*.A lamp power/rating, of 150 
W is selected because the1ight : source lamp unit Lis set 
to a lamp power of ISO'.W with the jumper wire B1 at its 
connected state. ' • : -' k-- : 

The lamp-life is then sensed referring to:-the states.: 
at the output ports P3, P4. More particularly/depending . 
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on whether the jumper wires B3, B4.are connected, the 
lamp life is sensed (steps ST7-ST1 1). Although sensing 

.the lamp life based on the states of the output ports P2- 
P4 is perfectly acceptable, the lampjife can be deter- 
mined based on the states of two ports only out of the 

-three ports in this embodiment as shown in FIG. 5. 

In this way "sensing the states of the input ports 
determines which type of unit; A through C, is mounted 
as the light-source lamp unit 1. In this case, it is deter- 
mined that a new light-source lamp unit A is mounted. 

A lamp time determination . process is then per- 
formed to determine whether the lamp life expires (step 
ST12). As shown in FIG. 8, in this step, an operation 
time count t1 of the unit A is.read from the memory 107 
and- expanded into a predetermined register in RAM 
103 (step ST121). The lamp life t2 of the unit A is next 
read and expanded into a register in RAM 103 (step 
ST122). A determination is made of whether the opera- 
tion time count t1 is shorter than the lamp life t2 (step 
ST1 23)/ Since the unit A is new here, the operation time 
count tl is zero, and control sequence flows from step 
ST123to-YES". 

. Returning to the flow diagram in FIG. 6, after the 
determination of whether or nolthe.lamp life expires, the 
sequence goes to step.ST f 1 3 : to light the lamp unless the. 
lamp life expire; Steps ST14-SJ16 are repeated there- 
after until the- switch S1 is turned off. More particularly, 
the lamp oporationtime is counted by the counting timer. . 
function provided, by CP-U 101, and is used to update- 
the operation, time count held in the .register for, opera- 
tion time count storing in RAM 103. At the same time, a 
life warning display .control process is performed as 
shown in FIG. 9.. v -■- — . . > 

In the life warning; display 'control process shown in 
FIG. 9, both the operation time constant t3 and the lamp 
life t4 are read:f frm RAM 1 03 (steps ST1 51 and ST1 52) 
to determine whether -the lamp operation time t3 is 
shorter than the lamp life t4 by 100 houcs (step ST153). 
If the time t3 js shorter than the time t4 minus 1 00 hours, 
the sequence.goes to step-STI 55, where operation time 
counting is performed, and then returns to the control 
flow in FIG. 6. l ^When the operation time count exceeds 
the lamp life minus 100 hours, a life warning display 
operation is initiated to warn the user that the lamp life 
is.expected to expire soon (step ; ST154). Since the new 
unit A is mounted here, no life warning display is pre- 
sented. Through steps ST.155 and ST156, the 
sequence returns to the control flow in FIG? -6. 

In step ST1 6 in FIG. 6, when the switch Si is turned 
off in step ST16, the sequence goes to steps ST17 and 
then ST1 8. where the operation time.count tl is updated 
to t3 in memory 107, and the sequence ends. 

When the light-source lamp-unit C. onc&used jn the 
lamp unit mount 105. . is mounted; the operation takes 

. the following:sequence. It is now assumed that the light- 
source lamp unit C reaches. the operation time count t1 
of 900 hours against its-lamp life of 1 000 hours: - 

Referring-to the flow diagram in RIG. 6.- the unit is 
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determined to be not a new unit in step ST3 because 
the fuse F1 is already, melted open in the light-source 
lamp unit C. As a result, the operation time count \\ held 
in the memory 107 is continuously stored without being 
cleared. The lamp power of 180 W is sensed in step 
ST6. and the lamp'lrfe of 1000 hours is sensed in step 
ST9. Since the operation time count is found to be 
longer than the lamp life minus 100 hours in step ST15, 
the life warning display is presented as shown in FIG. 9. 

In one form of the life warning display, the lumi- 
nance of the light source may be reduced by controlling 
the lamp regulator 104 to lower the driving power for the 
lamp. In another form of the life warning display, the light 
source may blink on and off. The light-source device, if' 
provided with a display screen, may present a visual 
display indicating that the life expiration draws near. The 
light-source device, rf provided with an audio visual dis- 
play function, may present an audio visual message 
indicating the life expiration draws near. Furthermore, 
the optical apparatus to which the light-source device 
100 is mounted is a projection-type display apparatus; 
reducing the brightness of the projection screen is con- 
templated in one form of the life warning, or presenting 
on a comer of the projection'screen a display indicating < 
that the life is expected to'expire soon in-ahother form of 
life warning. The projection-type display apparatus itself 
may present a warning'display on its body. Since; prior . 
to the life expiration, this- embodiment warns the user*: 
that the lamp life is expected to expire soon to help user 
to be prepared for that, for example, by- keeping a new 
lamp handy. ■ ' : "• : 

If no lamp replacement is performed- regardless" of, " 
the continuous or continual life warning display, the 
operation time count t3 reaches the lamp* life t1. When 
the operation time count reaches the-' lamp . life, the " 
sequence jumps from step ST12 or ST15 to step"ST17f ■ 
where the light-source lamp unit 1 is forced to extinguish ' 
as shown in FIG. 6. With this arrangement, the lamp uhrt> 
is prevented from being used into the life- expired state." 

Besides above functions, the light-source device 
1 00 is preferably provided with a function that allows the 
luminance of a new lamp 2 to be automatically adjusted - 
when the lamp 2 is replaced. For example," when the 
warning of life expiration is given,- the luminance of the 
lamp 2 is stored. When the new one in place of the old 
one is lit, the 'luminance of the lamp is automatically 
adjusted under the control of CPU 101 so that no; sub- 
stantial luminance change between before and after 
replacement-occurs. " -* 

(First modification of the light-source device) 

FIG. 10 shows one modification of the light-source 
device 100. A light-source devtceTOOA of this. modifica- 
tion is different in the construction of a lamp-information 
storing block 5A in a light-source lamp unit 1A and a 
lamp unit mount 105A for sensing the information toorne 
by the lamp-information storing block'SA, and the rest of s 
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the construction- of the -light-source device 
remains the same as that of the light-source device 
The different portions only between both devices are 
discussed here. The light-source lamp unit 1 A of : the* 
present invention has surfaces 52A-55A, which may be 
selectively set to be reflective or non-reflective, as the 
lamp-information storing block 5A, instead of using the 
jumper wires B1-B4. The lamp unitjmount 105A has a . 
sensing block 1 09 constructed of four pairs of photocou- 
plers 109-1 through 109;4 facing respectively the sur- 
faces 52A-55A- in a non-contact fashion. The output 
ends of the photocouplers are respectively connecte4to^ , 
input ports P1-P4 on CPU -101. In.this modification, as 
shown, surfaces- 52A and 55A are set to be light reflec- 
tive while the remaining surfaces 53A and 55A are set to ■ - 
be non-reflective. The outputs- of the. photocouplers . 
109-2 and 109-4 facing the reflective surface are driven 
low while the remaining photocouplers are kept high in : 
level. Depending on the outputs, information about lamp . , 
type and characteristics borne, by four surfaces is . 
sensed. 

Since the information borne by the lamp-informa- 
tion storing block 5A is optically sensed in a non-contact 
fashion in this modification, noise ingress to the input 
ports PI -P4cis' less likely and^reliabilrty. of the device is 
enhanced, compared to the sensing mechanism in the • 
light-source lamp, unit 'T where it is in a physicaHy con- 
-.tact _state. The ^reliability of the device 3 is -further 
enhanced in.tffet no consideration is required- fpr.a trou- 
ble sucti as an erratic sensing arising from a pjrysical 
contact failure. * ^ ... *n . . :■* 

(Second modification- of the light-source device) . 

- -An the above:- light-source.devjces 1.00.-1O0A, the. v 
light-source lamp units 1, 1 A jfiourTted therein .are cqn- 
- structed such that the lamp-inforrnation storing blocks 5 r 
. 5A store the lamp type (power' rating) and lamp charac- 
teristics (new unit or not; and lamp;ltfe). A lamp-informa- - 
tion storing block may be constructed* of a nonvolatile- 
memory, foe example, to -'Store more lanpfinformatipn _ 
along with these pieces' of information, or tp.permit an : 
update of the lamp information. , -?v . 

In the light-source.devices. 100, ■,1.0QA 1 ,the memory.. 
107 in the device side stores the. information about the 
type of light-source lamp- unit that c^n-bermpjunted on 
the lamp unrtmourrts:1Q5, 105A. lamp power rajing and 
operation time count- Alternatively. .theAamp^nformation 
storing block in the light -source temp unjjt may store the 
operation time' count- ih'an.update-enabled fashion. The 
remaining lamp life may; be stored therein an update- 
enabled fashion. . ••*=, 

When &h arrangement for storing the, operation : 
time count in an update-enatple. fashion isJntroduced in . 
the design of the lamp-information -storing,., the /.light-, • 
source device retrieves the past operation time count, : 
" from the lighfcsource lamp unit/ and counts continuously, 
the operation time while the light-source lamp unit-is. 
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operat^^^^^pi£r use, the resulting operation time 

count isHP^roupdate the' operation time count stored 
in the Tight-source lamp unit. Likewise, when an 
arrangement for storing ''trt'e remaining life time of the 
lamp in an update-enabled fashion is introduced in the 
design of the lamp-information storing, the light-source 
device retrieves the remaining life time "from the light- 
source lamp unit, and counts continuously the operation 
time while the fight-source lamj> unit is operated, and 
after use, a current remaining life obtained 1 by- subtract- 
ing the resulting' 'operation 'time count from the past 
remaining life is usee? to update the remaining life stored 
in the light-source iamp unit. " 

In this way "when the light-source lamp unit is pro- 
vided with the light-information storing for storing the 
lamp operation time count or the remaining' life time in 
an update-enabled fashion] the memory capacity of the 
light-source device is accordingly reduced, and H a plu- 
rality of light-source lamp units" of the same type are 
concurrently operated, the light-source clevice always 
determines the lamp, lives to present a proper warning - 
display, and the life determination is accurately per- 
formed. When a light-source lamp unit of the same type 
that was used in another light-source device is mounted 
in the above<iescribed light-source devices 100, lbOA. 
the operation time count 'stored in the memory 107 is 
not for the one now mounted, and an erroneous sensing 
of lamp life may result. Since the light-source lamp unit 
itself holds the operation iime .count and the remaining 
life time of the lightrsource lamp unit in this modrficatibn, 
the light -source device always and properly determines 
the lamp life. " :.-)-.■- 

(Projection-type display apparatus) ' 

A projection : type display apparatus in which the 
present invention is implemented is now discussed: the 
proj ection-type.^ display apparatus separates - a white 
light beam from ' the light-source device TOO, con- 
structed according to* the present-. invention, into red, 
blue and green light beams, passes each color light 
beam through a respective light valve constructed of a 
liquid-crystal panel to modulate each light beam in 
accordance with image information, synthesizes the 
modulated color light beams and enlarges and projects 
them through a projection lens onto a screen; - 

(General construction) 

FIG. 11 is ar external view of the projection -type 
display apparatus of one embodiment of the present 
invention. The projection-type display apparatus 200 ' 
has a rectangular parallelopiped, buter casihg™202. The* 
outer casing 202 is basically constructed of an upper 
case 203, a lower case 204. and a front case-205 that 
defines the front of the apparatus-: The front portion bfV 
projection lens unit 206 is projected out of the center of 
the front case 205. ' * * * ; k ' ' : '- ' : r 



- FIG. 1 2 shows the positional relationship of compo- 
nents inside the outer casing 202 of the projection-type 
display apparatus 2u0. As shewn, a power supply unit 
-"- 207 including the lamp regulator- 104 is housed in the 

5 rear portion inside the outer casing 202. Arranged in 
front of the power supply unit 207 is a light-source lamp 
unit 1 of the light : source device 100 of the present 
invention. An optical unit 209 is also arranged in front. 
The projection lens unit 206 is mounted with its* base 

io end portion positioned at the center front of the optical 
unit 209. Disposed on one side of the optical unit 209 is 

• an interface board 21 1 having an input/output interface 
circuit thereon which extends from front to back in the 
casing, and a video board 212 having a video sicjhal 

75 processing circuit thereon extends-in parallel with the 
interface board 21 1 . A control board 213 for driving and 
controlling the apparatus" is 'mounted above the light- 

* source lamp unit 1 and optical unit 209. The control 
board 213 has a controt circuit (see FIG. 4) for driving 

'20 • the lamp thereon. Loudspeakers 2^1 4R. 21 4L are. 
'■t. 1 respectively installed on the teft-front and right-front cor- 
* *< - nets in the apparatus: . 

A suction fan 2i5A for 'cooling is installed on the 
center of the top sdrface of the optical unit 209, and a 
25 circulating fan 215B for forming circulating cooling' 1 air 
flow is attached on the center of the 'underside' of -the 
optical-unit 209. Furthermore, an exhaust fan 216 is" 
:,z attached to the rear side 6t the light-source lamp unit 
- - 208 facing, from inside, one side of the apparatus. Dis- 
30 posed on one side : of the power supply unit 207 close to 
the rear ends of the boards 211,212 is an auxiliary codl- 
ing fan 21 7 for sucking in cooling air flow from the suc- 
- tion fan 215A into the power supply unit 207. - 
Disposed on top of the power supply unit 207 on the 
35 left-hand side of the apparatus is a floppy disk drive unit 
(FDD) 218. ^ 

Optical unit and optical system 

40 FIG. 13 shows the optical unit 209 and projection 
lens unit 206 dismounted 1 from the casing. As shown, 
the optical unit 209 has optical elements, except a prism 
unit 910, constituting color synthesizing means, inter- - 
posed between upper and lowef light guides 901, 902. 
45 The upper light g-.ude" 901 and lower light guide 902 are 
respectively secured r to the tipper case 203 and^ lower 
case 204 using fixing screws. The Upper and lower light 
"guides 901, 902 are also secured to sides of. the prism 
■ 'unit 910 using fixing screws- -The* prism unit 910 is- 
; 50*°secured to the inside of a thick, diecast tiead plate 903 
using fixing screws. The base' section of the projection 
" " lens unit.206 is bolted to" the front side of the head plate 

' *'' ~ fV - FIG'. 14(A) -generally shows an optical system 
55 : assembled into *the optical unit 209. Referring To FIG. 

t45[A)?fhe optical system assembled into the optical unit 
- ; r 209 is discussed .-'The : optical system of this embodi- 
**" : * ment ccmprisesVlight-source lamp 2 that is an element 
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constituting the light-source lamp unit 1 . and an illumi- 
nation optical system 923 including an integrator lens 
921 (f irst lens plate) and an integrator lens 922 (second 
lens plate), as uniform, illumination optical elements. 
The optical system further comprises a color separating 
optical system 924 for separating a white light beam .W 
emitted from the illumination optical system 923 into 
red. green and blue color light beams R, G, and B, three 
liquid-crystal light valves 925R, 925G. and 925B as.light 
valves for respectively modulating the color light beams, 
the prism unit 910 as a color synthesizing optical sys- 
tem for synthesizing modulated color light beams,- and 
the projection lens ; unit 206 for eniarging^and projecting 
the synthesized light beam to the surface of a screen 
210. Also provided "is ajight guide system 927 for guid- 
ing to a liquid-crystal light valye 925B the blue color light 
beam B out of the color light beams separated by the 
color separating optical system 924. 

A halogen (amp, a metal halide lamp or a xenon 
lamp may be used as the lamp 2. The uniform illumina- , 
tion optical system 923 is provided .with aref lection mir- 
ror 931 , which bends at a right angle the central optical 
axis 1a of. the output light from the illumination optical 
system toward the front ofthe apparatus. The integrator 
lenses 921, 922 .are arranged to be perpendicular to 
each other with the mirror 931 arranged therebetween. Le 

The output. light from the lamp 2 passing through : 
the integrator lens 921 is directed to the surface of inci- ^ 
dence of each lens constituting the integrator lens 922 - 
as a secondary^light source image, and the exit light 
from the integrator lens 922 illuminates an object to be 
illuminated. 

The color separating optical system 924 comprises 
a blue/green-ref lecting , dichroic mirror 941, a green- 
reflecting dichroic mirror 942, and a reflecting mirror 
943. The blue light beam B and the green light beam G 
contained in the white light beam W are first reflected at 
a right angle off the blue/green-reflecting dichroic mirror 
941 toward the green-reflecting mirror 942. 

The red light , beam R passes through the r 
blue/green-reflecting dichroic mirror- 941, is reflected ^t,- 
a right angle off the reflecting mirror ^943. downstream 
thereof, and is delivered, toward the prism unit 910 via f 
the exit section 944 forthered light beam. The green ; 
light beam G only out of the blue and green light beams - 
B and G reflected off the mirror 941 is reflected at a right 
angle off the green-reflecting mirror 942, and is deliv- 
ered toward the prism, unit. 910 via the exit section' 495 >} 
for the green light beam. The^blue light beam B passing 
through the mirror 942 is delivered toward the light 
guide system via the exit section 946 for- the blue light 
beam. In this embodiment the distances- from -the-. exit 
section of the white light beam of the inform illumination 
optical system respectively to the exit sections 944. 9A5. • 
and 946 in the color separating optical system 924 £re : 
set to be equal. — . .. * -j 

Converging lenses 951. 952, 954 ; are / respectively 
arranged to the exit sides of the exit sections 944, 945 



and 946 for the three colors in the color separating opti- 
cal system 924. T These color light beams from the „ 
respective exit sections 944, 945, 946. are therefore ./ 
made parallel through the converging lenses T 951, 952. . " 

5 954. ..." 

The red and green light beams R, G. out of the color 
light beams R, G, and B made parallel in this way, are . . 
respectively introduced- into the Jiquid-crystal light 
valves 925R, 925G to be modulated there, and image - 

10 information is imparted .-to. each color light beam. More - 
particularly, these light valves are swrtching-controlled 
by the image information by unshown driving means, . 
and the color light beams passing therethrough are thus 
modulated. Any of known means may be Msed as the . 

is driving means herein. The blue light beam B," on the . 
other hand, is guided tothe liguid-crysial .light valve 
925B via the light guidefsyst'em *927, where it is likewise, 
modulated according to theJmage information. The light \. 
valves in this embodiment^may be the one that employs; 

20 a poly silicon TFT as a switching element. 

i t Th.e - light guide, system 927 comprises an inputs 
, reflecting mirror 971 i, an.gutput reflecting mirror 972, an ^ 
. intermediate lens-973 disposed between these mirrors, 
. and a converging, lens 953 disposed in. front of the liq- ... 

25 . uid-crystal panel 925B. Amorig the lengths oi the optical ^ 
paths of the color light beams from the Iight;s6urce lamp 

r .805. to the respective liquid-crystal panels, the.length of 
the'optical path of the. blue light beam BJs the longest.^ 
and thus the blue light.beam suffers a maximum loss.y;.. 

30 By arranging the light guide system 927,' however, the : ^. 
light loss the blue Jight beam suffers is restricted, the ... 

- lengths of the optical paths of the three colors are prac- 
tically equalized. 

The color light beams modulated . through the ., 
35 respective liquid-crystal light valves 925R, 925G, and 

925B are introduced into the color synthesizing optical .. 

system 910 to be- synthesized* there. '.Jin. this ernbodi- ',,. 
. ,- merit, the prism unit 910 of ,a,dichrbic prfsrh constitutes J 

the color synthesizing optical" system. A color image f' 
40 synthesized here is enlarged and projected through the . 

projection lens unit 6 to the screen 210 ajLa precteter- . .' 

mined position. r . . 

Mount t of the light-source lamp unit 'I 
.45 . ~: 
RIG. 15 is a cross-sectional view of the light-source 
lamp unit 1 , taken along a line B-B in FIG. 1 2. As may be 
seen, from FIGS. 1, 2 and 15, the lamp unit, mount ^ 
/ formed on the side of the projection-type display appia- ' 
so. ratus is .constituted, by a lamp outer housing. 4 A. The. 
lamp housing 4 of the light-source lamp unit 1 is detach- 
ably mounted in.the outer housing 4A. The lower case 
204 has\-an opening 204au which is normally closed by* a , 

- lid 204b. With the lid 20^.. opened, the light-source. 
55- lamp unit 1 is mounted to ".and dismounted from the 

outer housing 4A through the.opening 204a. .\ . . 
- In the projectionrtype,- display apparatus 200 thus' 
/. , constructed, the light-source device 100 constantly _ 
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counts the operation time of the fight^ource lamp unit 1 , ' apparatus discussed above in which an image is pro- 
compares the operation time count with the* lamp* life, ' - :. jected to the screen from the viewing side of the screen, 
and forcibly extinguishes the lamp -when its life expires. ' arear-projection-type for projecting an image from the 
When the operation time count reaches the lamp life ■ ^ side opposite the viewing side of the screen is available, 
time minus a predetermined time.' for -example, minus 5 The light-source device of the present invention is 
100 hours, the light-source device 100 carries out a applied to such a rear-projection-type display appara- 
warhing display control -such -as presenting a display * tus. 

prompting for a lamp* replacement- (see the flowdia- As described above, the light-source lamp unit ; of 

grams in FIGS. 6 through 9). A color balance dr,op-and -c n ; the - present invention includes the lamp-information 
brightness drop of a projected image arising from the 70 storing means for storing the information about the type 
continuous use of the light-source lamp into -its life-j - .-and characteristics of the light-source lamp. The light- 
expired state are avoided. Since the warning display- ; :r;source device. of the present invention includes the 
advising that a. lamp 'replacement > is . needed is pre- . sensing means for sensing the information borne by the 
sented prior to the occurrence of such problems, the ' lamp-information storing means, and the drive and con- 
user can conveniently learn -about an -approaching life 75 irol means for driving and controlling the light-source 
expiration before the lanrtp.actually.expireSi -> 1 : - - lamp to light it based on the. information sensed by the 

In one form of the warning display control to' warn- - sensing means. According to the -present invention, 
that a lamp is expected tb' expire soon, *th ^brightness of based on the lamp power rating and lamp life-;borne by 
the projected image is changed. More particularly, from the lamp-information -storing means, the light-source 
when the operation time count exceeds the life minus a 20 ~ lamp is lit at the driving condition appropriate to the 
predetermined'tim'e, for e>cample, minus 100 hours, to mounted light-source lamp unit. The expiration of life of 
when the lamp life expires, the projected image isforced 1 -~=-4he lamp in the mount light-source lamp unit is accu- 
to its reduced brightness state; and from such a bright- - - . : rately determined. The light-source device;having cdm- 
ness change, the user learns "that the lamp life will - - patibility with light-source lamps of different types js 
expire soon. Alternatively, an irna'ge of lamp may be pre"^ 25 '..provided. ' . • i- .: 

sented at one corner of the-- projected 1 image or some- "*■ Since the projection-type display apparatus of the 
where else as a warning display. ■ present invention has the light-source device thus con- 

Referring to FIGS. 1 and 2, of the lead 26 led out of . structed. it works with light-source lamps of different; 
the end 24a of the emission' tube 21 of the light-source- - retypes and different power ratings as necessary depend- 
lamp unit 1, the : portion 26a in front of the reflective mir- -so\ ing on working ; environments.; Even if .a light-source 
ror 3 is generally routed - vertically downward. > This/ -"-cr iamp of a different type is mounted, the time of life expi- 
arrangement offers the following-advantagest- ' '-": r ration of the lamp is accurately determined, and prob- 
FIG. 14(B) * shows :r the : positional 'relationship -lems including color balance drop and brightness drop, 
between the integrator-Tens 921 *and : the.lead 26.-. The * - of the projected image arising from tha continuous use 
integrator lens : 921 Constituting the uniform illumination 35 of the light-source: lamp into its life-expired state are reli- 
optical system is" constructed of a "number of rectangular - ably precluded., i : . s -r* -v : 

lenses 921 a spliced in ah array extending vertically and ^ " * Since the lead that is led out of the.one : endrof the 
horizontally. The center of the integrator -I ens' 921 is typ- = electrode core bar of the light-source lamp-is routed 
ically optically aligned with the center' of the lamp 3i: H: r --rearward around the reflective mirror. -rather than 
the lead 832 is vertically'oriehted. rt 'will be aligned with ■ ao through the reflective mirror in the light-source lamp^init 
a splicing Hne'92lb (a* groove-off the lens structure) *of" of the present invention/ no through-hole.for passing 4he 
rectangular lenses 921 ain the integrator lens 1 921 . As a : • 1 Mead therethrough is : required:in the reflective mirror, and 
result, the shadow of the lead 26 is not projected on the 'i - * : unlike the conventional art, ;the;reflective surface is free 
rectangular lenses 921 a of the integrator lens 921 . With from a deformation around a.through-hoje.in the fprma- 
this arrangement, uniform*' illumination free from the 45. tton' process pf the: reflective mirror or jn- the; routing, 
shadow of the lead 26 is achieved/ z : process of the lead rearward through the through-hole 

It will be perfectly acceptable if the loaci-26 is routed . * .drilled in the reflective surface. The lead routed to the 
upward along the splicing lin'e-921b of the -rectangular ' ' . rear side of the reflective mirror is connected to a termi- 
lenses 921a. Alternatively, f the lead- 26 may be* routed "*-*"nal board for external connection mounted on the hous- 
leftward or rightward horizontally across the integrator, -so: ing. When the terminal board is fixed on the rear surface 
lens 921 along the splicing line 921c of the rectangular ? ; -of the reflective mirror as in the ■.conventional/ art; the 
lenses 921 a. If the splicing fine is tilted at a certairfangle i mounting portion for the terminal board is exposed to 
to the horizontal or vertical, the lead 26 may be routed high temperature from the lamp lit, thermal stress takes 
along that tilted splicirig-line/V' ~" :x : place* there due to differing thermal expansion: coeffi- 

The projection-type display apparatus ic^ between the ;glass' forming the reflective mirror 

present invention may be implemented Ms not limitfed^td* " ^* and the metal material of the . terminal board, and a 
the above example, and may-be the onehavihg a'differ^" - crack may develop there; possibly J eading to a break. In 
ent optical system." Besides the-projection^rype' display. - the present invention; the-terminal boardis mounted on 
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the housing rather than on the reflective mirror, no such 
damage occurs. \ - ■ 

Claims 

1. A light-source lamp unit comprising a light-source 
lamp and lamp-information storing means for stor- 
ing lamp information about the type of the light- . 
source lamp. 

2. A light-source l lamp unit-comprising a light-source 
lamp and lamp-information storing means for stor- 
ing lamp information indicating the remaining life of 
the light-source lamp. r ' 

3. A light-source lamp unit comprising a lightrsource 
lamp and lamp-information storing means for stor- . 
ing lamp information indicating the life of the light- 
source lamp at' the* moment of the fresh-start in use 
and lamp information indicating th e^ operation time : 
count of the light-source lamp. * ' 

4. A light-source lamp unit comprising a light-source 
lamp and lamp-information storing means for stor- - 
ing lamp information indicating the power rating of 
the light-source lamp. . ' - ' : 

5. A light-source lamp unit according to Claim! 4/ 
wherein the lamp^information storing meansfurther 
stores lamp information indicating whether the light- 
source lamp is a new one or not/ 
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A light-source lamp unit accordingito one of Claims . 
1 through 5 comprising the light-souree lamp,; a - ^ 
reflective mirror for reflecting^adivergent light beam* i -35 
from the light-source lamp to output a parallel light 
beam, a lafh£ housing 'for supporting the reflective - 
mirror, and an" electrode lead that is led out of the- r: 
end of an emissidn tube'ofthee lightrsource lamp.,, 
that is projected forward-out <of ?a tef lective -surface . 40 
of the reflective mirror-and that is connected to an . . 
external connection termi hat board which is pqsb :r->i-. 
tioned to the rearside of the reflective Surface of the? : »r; 
reflective mirrdr,^ ; Wherein the: electrode lead is --Uv." 
routed via the portion of the reflective :mirror -other -45 
than the effective rdf lective: area* of the reflective V 
mirror. * " -•" • : : . 7 .* 



• light-source lamp; and drive ;and„ control means .for. 
driving and controlling the* light-source lamp based 

• on the lamp information sensed by the sensing 
. means, . w . 

wherein the drive .and control means 
retrieves the information about the lamp power rat- 
ing corresponding to the type of the light-source : 
lamp sensed and drives thejight-source lamp at the 
lamp power rating. 
-i ~ 
9. -Alight-source device comprising .the light-source 
lamp unit according to Claim 2, sensing means for 
sensing the information about the remaining, life of 
the light-source lamp borne by the lamp-information 
storing means.'drive and control, means for driving 
: and controlling the light-source . lamp based on the 
lamp information sensed by - the sensing means, 
counting means for counting the operation-time of 
the light-source lamp,; and remaining life updating 
means for updating the inforpriation about remain- 
ing life borne by the larnp-information storings 
means based On the operation time count given by 
the counting, means, wherein ,the drive-antL control * 

- means drives the light-source lamp to light the light- ~ 
source lamp. only. when the updated remaining life \ 
updated by theTemaining life updating means-is not 
zero. . :i y 

,10. A light-source; device ^comprising the,- light-source? 
lamp unit according^ to Claim, 3, sensing ineans for : 
sensing the-life and the operation time count of the 
light-source lamp boe^e by .the-lamp-jr^ormatipn. 
storing meapsrf counting- means for counting the 
^operation time of the light-;souEce larnp.^comparing. 
1 means for comparing the sum of the operation tirne^ 
i count sensed by the sensing rneans and the.opera- , 
tion time count giyen-Jby the jsoun^ting means with 
: the life of the: Jighr-source lamp, f drive and. .control 
r.-means for driying the- light-source lampto light the 
.light-source lamp only when the sum is shorter than 

- the life, and.updating means for;, updating the oper- { 
ation time count borne by the lamp-information stor- L 

:i ing means to the sum. - : : „ ,-. 



A light-source lamp untt according to .Claim,-. 6, 
wherein the-terminal board is supported at a posi- 
tion other than the reflective^surface'.of.the reflective 
mirror. " • : " ?f • :* ' * '. . 

A light-source- device comprising* the- ligbt-sourCe 
lamp unit according to Claim 1 , sensing means for 
sensing the lamp information borne\by-the£lamp? - 
information storing' means, memory means for stor- 
ing lamp power" rating according to the type of the 



•11.- A light-source device comprising the lightrsource 
; lamp unit according to Claim 4, sensing means for . 
sensing the lamp information, and drive and control 

- ... means for : driving -and controlling the light-source . 
; - : . lamp based pn the lamp information sensed by the 

so ~ sensing means, -..wherein the drive and control t 
. * : means drives- the: light-squrce- lamp at the lamp v 
power ratingjsensed. . - . 

■•t. . 12; ^ light-source device comprising the iiphhsoucce :i ; 
1 55i ■ * , lamp unit according ta.Qaim.5.- sensing means. for . 

- • sensing thejamp information,- and drive and control 

■ - . - means for^ driving and controlling .the Jight-source. 
:> !. . lamp based^on the lamp information sensed:by the 
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sensing means, wherein the drive and control 
means comprises luminance adjusting means for 
adjusting the luminance of the light-source lamp 
when the light-source lamp is sensed as a new one. 

13. A light-source device comprising the light-source 
lamp unit according to Claim 5, sensing means for 
sensing the lamp information, drive and control 
means for driving and controlling the light-source 
lamp based on the lamp information sensed by the 
sensing means, lamp life memory means for storing 
the lamp life according to the type of the light- 
source lamp, counting means for counting the oper- 
ation time of the light-source lamp, time count 
memory means for storing the operation time count 
counted by the counting means according to the 
type of the light-source lamp, and comparing 
means for comparing the lamp life of the light- 
source lamp with the operation time count of the 
light-source lamp, 

wherein the counting means resets the oper- 
ation time count of the light-source lamp stored in 
the time count memory means when the light- 
source lamp is sensed as a new one, and then 
starts counting; and the drive and control means 
drives the light-source lamp to light the light-source 
lamp at the power rating of the light-source lamp 
sensed, only when the comparison result given by 
the comparing means determines that the opera- 
tion time count of the light-source lamp is shorter 
than the lamp life of the light-source lamp. 

14. A light -source device according to one of Claims 9 
through 13 comprising second comparing means 
for comparing a set time that is shorter than the 
lamp life of the light-source lamp by a fixed dura- 
tion, with the operation time count, and warning 
means for warning that the light-source lamp draws 
near the end of the life when the comparison result 
given by the second comparing means determines 
that the operation time count exceeds the set time. 

15. A light-source device according to one of Claims 8 
through 14 comprising a lamp unit mount for 
detachably mounting the light-source lamp unit, 

wherein the light-source lamp unit com- 
prises a lamp housing that is assembled to the lamp 
unit mount 

16. A light-source device according to Claim 15, 
wherein the lamp-information storing means stores 
information in the layout of a plurality of light reflec- 
tive surfaces and non-reflective surfaces, and the 
sensing means comprises photocouplers for opti- 
cally sensing the light reflective surfaces and the 
non-reflective surfaces. 



light-source device according to ' one ^f. Claims 8 
through 16?' modulation means for - modulating ah* 
output light beam '"emitted by the light-source device 
according to an image signal, ; and projection means 
5 for projecting the modulated light beam to a projec-' 

tion surface*. ' -- . - > 

18. A projection-type display apparatus according to 
Claim 17 comprising - warning means for warning 

10 - that the remaining lrfe : of the : light : source lamp -is " 
shorter than a" preset time," wherein the warning' 
means is screen brightness adjusting, means for 
reducing the brigrrtness ? bf j a*prbjected image pro- 
jected by the projection means by a predetermined 1 

75 level. • ' ' I - * • • ; -* 

19.. A projection-type display apparatus according to 
one of Claims 17 and 18 comprising first and sec- 
ond lens plates,' each having a- structure of a plural- 

20 ity lenses, arid a light valve for modulating an output 
light beam from the second lens plate, 

wherein the light-source device comprises 
the light-source Tamp,- a fef lective mirror for reflect- 
ing a divergent light beam -'from the"- light-source 

25 lamp tb output a parallel ligrrt beam, a lamp housing 
for supporting the reflective 'mirror, and an electrode 
lead that is led out of the end of an emission tube of : 
the light-source lamp that is projected forward out 
of a reflective surface of "the reflective mirror and 

30 that is connected to ah external connection terminal 
board whicK is positioned to the rear side of the 
reflective surfaced the reflective mirror, wherein 
the electrode lead is routed via the portion of the 
reflective mirror other than the effective reflective 

35 area of the reflective mirror, and 

wherein the portion of the electrode lead 
positioned on the side of the reflective surface of 
the reflective mirror is arranged along a groove of 
the lens structure of the plurality of lenses of the 

40 first lens plate. 

20. A projection-type display apparatus according to 
Claim 19, wherein the terminal board of the light- 
source lamp unit is supported at a position other 

45 than the reflective surface of the reflective mirror. 

21. A light-source lamp unit comprising a light-source 
lamp, and lamp-information storing means for stor- 
ing lamp information indicating whether the light- 
so ' source lamp is a new one or. not. 

22. A light-source lamp unit according to Claim 21. 
wherein the lamp-information storing means com - 
prises~a fuse, which indicates, by the melted-open 

55 state or closed state, whether the light-source lamp 
•is a new one or not. 



17. A projection-type display apparatus comprising the 



23. A light-source device comprising the light-source 
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lamp unfcacxording to Claim 22. sensing means for 
sensing the information borne by the lamp-mforma : - 
tion storing means, and setting means, that- melts - 
the fuse when the sensing means senses that the - 
light-source lamp is a-new one to set the informa- 5 
tion borne by the lamp-information storing means to 
be indicative of not a new lamp. 

24. A light-source device according. f to Claim -23 com- 
prising counting means for : counting, the operation 10 
time of the fight-source lamps memory- means for 
storing the operation -time : count of the light-source : r 
lamp counted by.the counting, means, ; and cornpar- ~ 
ing means for comparing the operation time count • 
with a preset time, wherein the light-source lamp is 15 
lit only when the operation time count is shorter 
than the preset time. v " :* c r -- 

25. A light-source device -according , to r Glaim 24, 
wherein the light-source lamp is extinguished when 20 
the operation time count exceeds the preset time.- - 

26. A light-source device^ccording to one of ; Claims 23 - ■ 
through 25 corrprisingjesefmeans for resetting the ' 
operation time count to an initial default value when 25 
the sensing^means , senses that/the light-source 
lamp is a-new one. •' - - \ ~. -> ; o \ : 

27. A light-source deyice^ccording to one of Claims 23 - 
through 26 comprising luminance adjusting means - : 30 
for adjusting the luminance of the light-source (amp . . 
when the sensing -means .senses that the lights . T 
source lamp is a new one. . .>\j >i .^. 



35 



40 



45 



,50. 



55 - - - 



15 

BNSDOCID: <EP_0833&A8A1_L> 




-NSDOCID: <EP 0833S48AlJ_> 



16 



BNSDOCID: <EP 08335ASA1 J_> 



EPO 833 548 A1 



Ifig:.-3] 



(A) 



55. 

.54- 

\ -52. 




i^Bsfc — 6 

^OB20 — b 




97 
G6 

~C5 

C4 

D.C3 



■(B) 





150W . 


180W 


lOOiO "HRS 


.3000 HRS 


5 6000 HRS 


B1 


ON 1 


OFF 0 


i 






B2 






OH 1 


OFF 0;; ' 


: OFF 0 


B3 






OFF J 0 


; on1 : 


OFF 0 


B4 






OFF 0 


OFF 0 


1 ON 1 



18 



-NSDOCID: <EP 0B33548A1_I_> 



EP 0 833 548 A1 



£ FIG. 4) 



(A) 



100 



RAM' -103 




LAMP REGULATOR 1 04 




19 



BNSDOCID: <EP_0833S*8A1_I_> 



• 



EP 0 833 548 At 



Q 

w \ 

2 ■ 


til 


Qi"" 

o 


•J 

, o 


4- 


i 

> 








E- 


i 






— O 


o 

W 


— 




o 

.. o> 


E- 


% 

i 








CM 










o 


sz 


JC 


ca 


o 

CO 


o 
o 
o 


. o 

: O 


»~( 

•-3 


CO 


to 


o 


K 
W 


o 
to 


150W 




O 

a, • 


- o 

CO 


WIRES 


GO 


o 


X 


X 


CO 

m 


k 


Q 




o: 

03 
CL 


CM 

m 


X 


~x;; 






m 


o 


o 


X 


FUSE 






; x j 


X- 


a, 










< 


GQ~ . 





BNSDOC1D: <EP 0833SA8A 1_l_> 



20 




EP 0 833 548 A1 



[ FIG . 6] 



( START ^ - -* 

II si^QN TK - ST V- 

READIN G OF P1-F4 , P8, To 

n n / . 

DETERMINATION OF NEW UNIT 



SET CT1 TO 150W BY CONTROLLING P6 SET CT1 TO 180W' BY CONTROLLING P6 




• ST8 

_ SET EXPECTED LAMP LIFE TO 3000 HRS 
J53=ON_>"^-YES--| ST10 

* /^ ST9 - i l I 



SET EXPECTED LAMP LIFE TO 1000 HRS 



| ST11 

\ ( 



SET EXPECTED LAMP LIFE 
-t 1 TO- 6000 HRS 



DETERMINATION OF LAMP TIME 



2 



ST12 



LIGHT 



LAMg~| 



-ST13 



-STi4> 



LAMP BEING LIT 



NO 



^ST15 



LAMP 'LIGHT T IME COUNTER [ { g>r- 
fl=OFF 



.-NO- 




EXTINGUISH LAMPl/. 51 " 1 7 ~ 

T 



STORE TIME COUNT IN MEMORY 



ST18 



c 



END 



BNSDOCfO. <EP 08335^8A1_I_> 



21 



• 



EP 0 833 548 A1 



[FIG. 7] 



/" ^ 

DETERMINATION OF NEW LAMP 




DISCONNECT FUSE*; 
P9= r 1 / 



BNSDOCID: <EP 033354aA1J_> 



22 



EP 0 833 548 A1 



[FIG . 8) 



DETERMI NATION OF LAM P TIME 

- t ^ST121 



tl=TIME COUNT READ FROM MEMORY 



I 



t2 -EXPECTED LAMP LIFE SET 



ST122 
ST123 




[FIG. 9] 



LAMP LIGHT- TIME - COUNT- -TIMER 

. N i , * 

ST151 



i 

t3= TIME COUNT READ FROM RAM 



-ST-152- 



I 

t4= EXPECTED LAMP LIFE SET 



ST154 




1 : »„ 

COUNT LAMP LIGHT TIME 
L__ 1 



ST156 
NO ~>-(d) 



YES 



BNSOOCID: <EP 0933S48A1J_> 



23 



(A) 



EP 0 833 548 A1 



[FIG. 10] 



100A 



1A 



5A 



r 



C1 



j 

105A 



C2 



■4 



/ 



JrK)9 



P4 
P3 
P2 
P1 



CPU 



P5 



P7 



P5 



-iGTf 



LAMP REGULATOR 

t,04 -l"" 

(b) 

( NO N- REFLECTIVE 
SURFACE.) 

•55A li^: r 

(REFLECTIVE 1^ 
m SURFACE ) 

j 54A ^ 

g ( NON- REFLECTIVE 
SURFACE ) 

s 



MZZZZm^- 53A 




g. (REFLECTIVE 
SURFACE ) 



* r 1 



X 



•101 



ROM 



RAM | — 103 
■102 



MEMORY 



107 



--109- 

P4 



109- 



P3 



109 



R2 
P1 



109-1 



109 



24 



-MSDOCID: <EP_0833548A1J_> 



EP 0 833 548 A1 



[FIG. 11] 



,200. 




206 



203 204 205 



202 



25 



BNSDOCID: <EP 0833548A1 J_> 



EP 0 833 543 AY 



[FIG. 12] 



(A) 



B~| 



202' 



209 



200 



21 4R 



218 




217 



903 



212 , . 211 



(B) 



203 208 



218 



y° 208 213 -209x7 



21 5A 



903 



: 21 4R 




21 5B 



206" 



jNJSDOCIO: <EP 08335*841 _L> 



26 



• 



EP 0 833 548 A1 



[FIG. I4] 




EP 0 833 548 A1 * 



.[FIG. 15] 




29 

BNSDOClD: <EP 083354aAl_l_> 



EP 0 833 548 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/01067 



T m AcirnCATION OF SUBJECT MATTER 



Inc. - 



1© --H05B41V-16,- Ga3B21/20 , -G02F-1V1-33 f '-H05B3-7 /03 > - H05&37V02-, - 



G09,F9/00 : , 

According u? Ifeicniniioial J?ajmt Ciassificatign (IPC) otto both national classification and .IPC — 



B. FIELD'S SEARCHED 



Minimum doaimcouiion searched (classification system followed by dassificarion'symbols) 

Int. CI 6 H05B41/14-46, G03B21/20, G02F1/133, H05B37/02-03 , 
G09F9/00, H01J61/56r F2iM3A05-"/;v. J "". " ' "* ~~ : 



Documcnution searched other than minimum documentation to the extent "that such documents are iod tided" in the. fields searched * 

Jitsuyo; Shinan Koho - 1926 --19 97 
Kokai Jitsuyo Shinan Koho* 1 " 1971-1997 
Toroku Jitsuyo Shinan Koho 1994 - 1997 



Electronic data base consulted during the intemauonal search (name of data base and,' where practicable, search 'terms used) " 



. I- 



C DOCUMENTS CONSIDERED TO BE RELEVANT. 



Category* 



Citation of document, with indication, where appropriate,' of the relevant passages 



JP, 4.-47698, A (Canon Iric% H : - • * l *■ -■ ' J - 

February 17, 1992 (17 . 02\ 92) (Family v f none) \; ' : i 

JP,' 6-89787, A (Toshiba Lighting -«r Technology^ - : " 
Corp.) , ...!•:...;„ .1". ■ . : . ■* : / 

March 29 , 1994 (29 .. 03 . 9.4 ) (Family : none) 

JP ; 6-89787 A (ToshWa Lighting- & ; -Technology -* 7 
Corp.) r • • 

March 29, 1994 (29. 03Y 9 : 4 ) c ( F : ami-ly : noneT 

JP,* 4-56 22, A (Matsushita Electric Industrial' - 
Co . , Ltd . ) , 

January 9,- 1992 (09 . 01. 92) ('Family: .none) - ; 

JP I 7-306412, A (Seiko Epson Corp.), 
November 21, 1995 (21 . 11. 95) (Family: none) 

JP; 2-244089, A (Seiko Epson Corp.), 
September 28, 1990 (28. 09 . 90) (Family: none) 



Relevant to claim No. 



■A; ,ri-';; ' 

, » ** -- 
■J - 

r *; -14- ( ; 

14 

1 - 27 
1-27 



|X I Further documents are listed in the continuation of Box C. | | See patent family annex. 



" Special categories of cited documents: 

"A" document defini ag the general state of the an wbicb is not considered 
to be of particular relevance 

*"E" earlier document but published on or after the' international filing date 

"V document which may throw doubts on priority claimfs) or which b 

died to esublisb the pubiicaiioo date of mother citatioD or other 

special reason (as specified* 
**0" document referring to an ml disclosure, use, exhibition or other 



"V document published prior to ?« international Tiling date but later than 
the priori ry date claimed 



*~T* later document published after toe international Tiling date or priority 
date and not in conflict with the application but cited to understand 
the principte or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step wbed the document is taken alone 

**Y" document of particular relevance; the claimed invention cannot be 
considered to involve ao inventive step when the docwmeti is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the an 

document member of tbesame patent family 



Date of the actual completion of the international search 
June 23, 1997 (23. 06. 97) 



Date of mailing of the international search report 

July 1, 1997 (01. 07. 97) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. _ 



Authorized officer 
J Telephone No.. 



Form PCT71SA/210 (second sheet) (July 1992) 



30 



-MS DOC ID: <EP OS33543A1 1 > 




f 

EP 0 833 548 A1 



INTERNATIONAL SEARCH REPORT 



•International application No. 

PCT/JP97/01067 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant toidai id No. 



JP f -$-62599, A ~tSc£tfyo- ETecTmc* ~C6.*, Ltd". T~ e 
March- 8-? -1-996 (08 . -G3t 96 ) fPamariy ; none) *~- 

Microfilm of the specif icatiori and drawings 

anne xed _to the • written app 1 ic a t ioh o f ~ Japane s e 

Utijlity Model AppilcatipVNo. ^111013/1990 - ^ 
(Laid-open No. 67691/19 92 ) (Sanyo Electric Co., 
Ltd. ) r - - L ' -:r .- *- 

June-16 , 199-2- ( 16 .;-G6 . ?;2 ) (Family : - none')" " 

JP, 5-2159, A (Matsushita Electric Works , Ltd.), 
January 8, 1993 (08. 01. 93) (Family: none) 



JP, 62-281297, A (Eye Lighting Systems Corp.), 
Deceinber-7 , -198^-7(07. ^r2T";87) (Family";' none) "*"" 

Microfilm "of the" specif tcatio'K "arid drawing s 
annexed to" the written, application of.* Japanese 
Utility Model Application No. 7373/1990 
(Laid-open No. 98436/1991)-(Se-iko Epson Corp.), 
October 14/ 1991 |(14V 10. 9lj (Family: none) 

Microfilm of the specification' and' drawings 
annexed to -the written ^application of Japanese 
Utility Model Application No." 2764871993 
(Laid-open No. 86203/1994).(Ichikoh- Industries 
Ltd.) , / 

December 13, 1994 (13. 12. 94 ) (Family :: none) 

JP, 64-89186, A (Toshiba Denzai K.K-. ) , 
April 3, 1989 (03. 04. 89) (Family: none) 



"1 - 27 



1 - 27: 



1-27 

r f -l -T27 



6", 7, -ra;: 

' 20 - : : ■ - 



6, 7, 19, 

20 — — . 



18 



Form PCT71SA/2 lO-(continuaiion of second- sheet) (July 1992)* ' " 



31 



BNSDOCID: <EP 0833548Al_l_> 



\ 



